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CIRM Center For Excellence in Stem Cell Genomics

● Centerpiece of CIRM Knowledge Network is the Stem Cell Hub of the 
Center for Excellence in Stem Cell Genomics.

● The Center is led by Mike Snyder (Stanford), Joe Ecker (Salk), and Josh 
Stuart (UCSC)

● Focus: Cardiovascular Disease, Cell Differentiation in brain and 
pancreas, Molecular Networks in all types of stem cells

● Supports 15 CIRM laboratories in addition to Snyder, Ecker and Stuart 

● All genomics data generated by supported projects are made available 
globally through the Stem Cell Hub no later than the time of publication. 



Stem Cell Hub: Data 

84 TB of data in 180,170 files 
from 18 CIRM research labs

6.7 TB of that data is 
currently publicly available; 
the rest is pre-publication

The data are 
Machine-Learning Ready*

https://cirm.ucsc.edu

*https://www.acd.od.nih.gov/documents/
presentations/12132019AI_FinalReport.pdf



Stem Cell Hub: Assays & Organs

*chart is based on proportion of fastq files in each category
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Cell Browser 
The Cell Browser is a software tool using a 2D viewer to represent 

single-cell RNA expression

https://cells.ucsc.edu/

Integrates CIRM data with global 
single-cell data, including HCA

Shows expression data for individual cells 

Allows for a visual comparison of large 
datasets consisting of many cells

Includes overlays of metadata, marker gene 
levels, cell clustering and more

Useful for comparing single-cell layout/batch 
correction methods

Coordinated with Human Cell Atlas (HCA)



Genome Browser 

https://genome.ucsc.edu/



Data Biosphere
Scalable and interoperable computing resource for the genomics scientific community

Cloud-based infrastructure
● Highly elastic; shared analysis and computing environment 

Data access and security
● Genomic and single cell datasets, phenotypes and metadata
● Securely housed, large datasets generated by NHGRI, 

NHLBI, NCI, CZI funded programs and HCA community, as 
well as other initiatives / agencies

Collaborative computing environment for datasets and 
analysis workflows
● Storage, scalable analytics, data visualization
● Security, training & outreach, with new models of data access

○ ...for both users with limited computational expertise and 
sophisticated data scientist users



The next phase in genomics: 
a complete reference of 

human genome diversity



NIH Genomics
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NIH Genomics

New initiative to launch
The development of a 
new pan-reference 
genome!
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The Human Reference Genome: 

Human Reference Genome: 
Largely represents one individual

Does not adequately represent genetic 
diversity in the human population. 



A Human Pangenome Reference Eliminates Disparities

•  Unbiased representation of 
sequence diversity in the human 
population 

•  Comprehensive map of genome 
variation

•  New reference data structure to 
nucleate and foster a new 
ecosystem of pangenome tools 
for clinical use 



Need to generate and analyze complete
 human genomes

Technological Challenge: 
Production of Complete 
Reference Genomes

Miga, Nature 2020





New partnerships (domestic & 
international) to reach a more “complete” 
human pangenome reference

NIH Pangenome Project Population              Representation and Sampling

Cover genetic and geographic diversity

Availability of low passage cell lines

Availability of trios/parental data. 

Global Genomic Partnerships



● A reference iPSC line will be needed for each of the 
>350 diverse globally recognized reference 
genomes funded by NIH with unrestricted use

● Possibility to establish and distribute standard 
organoids of various tissue types derived from 
reference lines, an “organoid nursery”: Organoid 
Hotel California

● Opportunity to construct the first “Human 
Pan-Epigenome” by concentrating global research on 
a common reference lines and organoids, validate with 
primary tissue

● Opportunity for collaboration with many NIH institutes 
making disease-specific iPSC libraries

● Ethnically diverse reference iPSCs could serve as 
matched normals for wide range of disease cohort 
studies

CIRM Stem Cell Opportunities 



Example: Cerebral Organoids
Green: HOPX
Red: SOX2
Lavender: CTIP2
Blue: SATB2

Ryan Hoffman, UCSC



The marriage of stem cell and genomics research is 
the right foundation for a more equitable 

regenerative medicine

 Expand epigenetic studies 
across different cell types  

for important clinical variants

Health Care Genome Diversity

Improve our understanding 
of human sequence variation 

and evolution

Epigenome

Ability to study a 
complete genome for 

important clinical variants
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